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Abstract (Basic) : EP 548960 A 

Process comprises adding a combination of cationic polymer (I) and 
anionic polymer (II), separately or together, to bleached pulp. (II) is 
carboxymethyl guar- (IIA), carboxymethyl bean gum (IIB) , carboxymethyl 
hydroxyethyl guar (IIC) and/or carboxymethyl hydroxypropyl guar (IID) ; 



and (I) is a cationic guar (IA) , cationic acrylamide copolymer (IB) 
and/or cationic bean gum (IC), opt. mixed with a cationic wet strength 
amine-epichlorohydrin resin (III), i.e., a polyamide-epichlorohydrin 
(PAE) resin, a polyalkylenepolyamine- epichlorohydrin (PAPAE) resin or 
an amine polymer epichlorohydrin (APE) resin, in which amine gps . have 
been alkylated with epichlorohydrin (IV) to give a polyamine- 
epichlorohydrin resin with azetidinium or epoxide functionality. 

Pref. (II) is an anionic guar. (I) is (IA) or (IB) or a 
combination of (I) and (III) is used. (II) is obtd. by reacting a 
natural guar with caustic and then monochloroacetate; and (IA) by 
reacting a natural guar with caustic and then quat. ammonium chloride. 

USE/ ADVANTAGE - Additives are useful in pump used for making 
tissues and towels. Enhancement of dry strength of paper without 
reducing its softness. The (I) /(II) combination has a synergistic 
effect and is more effective than either component alone. 
Dwg. 0/0 

Abstract (Equivalent) : EP 548960 B 

Process comprises adding a combination of cationic polymer (I) and 
anionic polymer (II), separately or together, to bleached pulp. (II) is 
carboxymethyl guar (IIA), carboxymethyl bean gum (IIB) , carboxymethyl 
hydroxyethyl guar (IIC) and/or carboxymethyl hydroxypropyl guar (IID) ; 
and (I) is a cationic guar (IA) , cationic acrylamide copolymer (IB) 
and/or cationic bean gum (IC) , opt. mixed with a cationic wet strength 
amine-epichlorohydrin resin (III), i.e., a polyamide-epichlorohydrin 
(PAE) resin, a polyalkylenepolyamine- epichlorohydrin (PAPAE) resin or 
an amine polymer epichlorohydrin (APE) resin, in which amine gps. have 
been alkylated with epichlorohydrin (IV) to give a polyamine- 
epichlorohydrin resin with azetidinium or epoxide functionality. 

Pref. (II) is an anionic guar. (I) is (IA) or (IB) or a 
combination of (I) and (III) is used. (II) is obtd. by reacting a 
natural guar with caustic and then monochloroacetate; and (IA) by 
reacting a natural guar with caustic and then quat. ammonium chloride. 

USE/ADVANTAGE - Additives are useful in pump used for making 
tissues and towels. Enhancement of dry strength of paper without 
reducing its softness. The (I)/(II) combination has a synergistic 
effect and is more effective than either component alone. 
Dwg. 0/0 

Abstract (Equivalent) : US 5633300 A 

A composition comprising: (1) an anionic polymeric component 
selected from the group of polymers consisting of carboxymethyl guar, 
carboxymethyl bean gum, carboxymethyl hydroxyethyl guar, and a 
carboxymethyl hydroxypropyl guar, and (2) a cationic polymeric 
component selected from the group of polymers consisting of cationic 
wet strength resin and cationic wet strength rein combined with 
additional cationic polymer selected from the group consisting of 
cationic guar, a cationic acrylamide copolymer, and a cationic bean 
gum, the cationic wet strength resin being an amine 

polymer-epichlorohydrin resin selected from the group consisting of a 
polyamide-epichlorohydrin (PAE) resin, a 

polyalkylenepolyamine-epichlorohydrin (PAPAE) resin, and an amine 
polymer-epichlorohydrin (APE) resin, in which amine groups have been 
alkylated with epichlorohydrin to produce a polyamine-epichlorohydrin 
resin that has azetidinium or epoxide functionality. 
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US 5502091 A 

A compsn. for modifying a paper pulp slurry to enhance the dry 
strength of the paper produced without reducing its softness consisting 
essentially of: (1) an anionic polymeric component selected from 
carboxymethyl guar, carboxymethyl bean gum, carboxymethyl hydroxyethyl 
guar, and a carboxymethyl hydroxypropyl guar, and (2) a cationic 
polymeric component selected from a cationic guar, a cationic 
acrylamide copolymer, a cationic bean gum, a cationic wet strength 
resin, and both a cationic wet strength resin and at least one of the 
other of the cationic polymers, the wet strength resin being a 
polymeric amine-epichlorohydrin resin selected from a 
polyamide-epichlorohydrin (PAE) resin, a 

polyalkylenepolyamine-epichlorohydrin (PAPAE) resin, and an amine 



polymer-epichlorohydrin (APE) resin, in which amine gps. have been 
alkylated with epichlorohydrin to produce a polyamine-epichlorohydrin 
resin that has azetidinium or epoxide functionality. 

Dwg. 0/0 

US 5338407 A 

Paper with enhanced dry strength without reduced softness is 
produced by adding aq. bleached pulp furnish, and anionic carboxymethyl 
guar in carboxymethyl hydroxyethyl guar, and cationic acrylamide 
copolymer and/or cationic guar. Total amt. of anionic and cationic 
material is 0.05-5 wt.% based in dry pulp. The ratio of anionic 
material to cationic material is 1/20-10/1. 

Pref. ratio of anionic guar to cationic guar is 2/1-1/2 (about 
1/1). 

ADVANTAGE - Process is more efficient than known processes. 

Dwg. 0/0 

US 5318669 A 

The making of paper to enhance the dry strength of the paper 
produced without substantially reducing its softness, comprises adding, 
separately or together, to the pulp stock in the wet end of a paper 
machine that consists of a bleached pulp furnish, the additives 
consisting of (1) an anionic polymeric component from polymers 
consisting of carboxymethyl guar, carboxymethyl bean gum, carboxymethyl 
hydroxyethyl guar, and a carboxymethyl hydroxypropyl guar, and (2) a 
cationic polymer from cationic guar, a cationic acrylamide copolymer, a 
cationic bean gum, a cationic wet strength resin, and both a cationic 
wet strength resin and one or more of the other of the cationic 
polymers, the cationic wet strength resin being a polymeric amine 
epichlorohydrin resin from polyamide-epichlorohydrin (PAE) resin, a 
polyalkylene polyamine epichlorohydrin (PAPAE) resin, and an amine 
polymer-epichlorohydrin (APE) resin, in which amine polymer 
epichlorohydrin resin amine gps. have been alkylated with 
epichlorohydrin to produce a polyamine-epichlorohydrin resin that has 
azetidinium or epoxide functionality, the anionic component and the 
cationic component being added to the pulp furnish, in a total amt. of 
0.1-5 % w.r.t. dry wt. of the pulp, and the ratio of the anionic 
component to the cationic component being 1/20-10/1. 

USE/ADVANTAGE - Making paper. Enhanced dry strength without loss of 
softness . 
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